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Background

1. Satellite Operation & Application Center

2. KARIôsRole in SSA Activities

3. KARI Satellite Operations

4. Conjunction Assessment & Mitigation
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Satellite Operation & Application Center

ÅSpecialized national agency dedicated to satellite operations and satellite 

information applications 

ÅOrganizational Structure
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KARIôs Role in SSA Activities

ÅSSA Activities is in KARIôs Articles of Association

ïCollision Risk Managements for National Space Assets (Satellites, Launch Vehicles)

ïDevelopment of Space Debris Risk Mitigation Technologies

ÅDocumentation

ïThe government (Ministry of Science, ICT and Future Planning) has released the document, 

óManual for Space Hazardsô

ïIn accordance with government document, the KARI also revised the operational manual

Å Doc. ID: KMO-QP-740-001

Å Doc. Title: Operational Manual against the Conjunction Events

Å Doc. Version: Rev. 4

ï The first version was released in 2010

ï The document is being updated as required

ï The revision 4 includes the comprehensive instructions with respect to the detail 

activities against the conjunction events
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KARI Satellite Operations

ÅKARI Satellites in Operation (As of 2018)
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Conjunction Assessment & Mitigation (1/3)

ÅOverview of KARI Activities for SSA
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Conjunction Assessment & Mitigation (2/3)

ÅOperational Procedure
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Conjunction Assessment & Mitigation (3/3)

ÅCA Criteria & Results

CA Results (1 Jan 2018 ~ 31 Aug 2018)
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Issues

1. Existing CA Tool: KARISMA

2. KOMPSAT-5 vs. FENGYUN 1-C DEB

3. Normal Maneuver & Conjunction Risk

4. Etc.
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Existing CA Tool: KARISMA

ÅTool : KARISMA (KARI Space Debris Collision Risk Management System)

ï24/7 Operational (Automated) SINCE August 2014

ïCOTS based conjunction assessment tool (AGI/STK)

ïMajor Functions

Å Conjunction Assessment

(Coarse using TLE, Fine using CDM)

Å Optimized Collision Avoidance Maneuver Planning

Å Precise Orbit Determination & Prediction

ïData Sources

Å JSPOC TLE (download twice a day)

Å JSPOC CDM (download every 2 hours)

Å Precise Ephemeris (In-house ephemeris of KARI satellite)

Å Radar Tracking Data

(External Sources-FHR[Germany], if necessary)
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KOMPSAT-5 vs. FENGYUN 1-C DEB

ÅConjunction event at 3 Mar 2018 04:28:51 (UTC) over North Pole 

ÅFENGYUN 1-C DEB was small object (RCS = 0.02m2)

ÅTotal 16 CDM were provided from JSpOC (Latest CDM arrived 2 hours before TCA)

ÅMin. range of CDM was changed dramatically (11,553m > 1,546m > 1,380m > 475m 

> 17m (TCA - 2Hr) )

ÅThere was not enough time for collision avoidance maneuver planning and 

execution

ïManeuver planning

ïConjunction assessment 

ïGenerate maneuver command

ïContact and upload command

ïExecution maneuver
Minimum Distance at TCA w.r.t Updated CDM
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Normal Maneuver & Conjunction Risk

Mane. (2017/11/16 23:00:00, Alt. +10m) Before Mane. After Mane.

COSMOS 2251 DEB
Min. Range 43m 1,491m

Coll. Probability 5.2E-03 1.0E-06

FENGYUN 1-C DEB
Min. Range 2,448m 377m 

Coll. Probability 1.0E-06 1.5E-05 

ÅKOMPSAT-5 performs regular maneuver for InSAR mission twice a month .

ÅAfter maneuver, conjunction risk of 

COSMOS 2251 DEB was decreased but

another object (FUNGYUN 1-C DEB)

was much closer than before.

Ą KARI shares the maneuver plan with JSpOC, 

JSpOC reflects the information in conjunction assessment 
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Etc.

ÅAutomated documentation

ÅTrend analysis

ÅBrowsing object information 

ÅGEO station keeping box monitoring

ÅStatistics 
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Enhancement Software Package: CA-FAST

1. CA-FAST

2. Data management

3. CDM trend analysis

4. Avoidance maneuver planning

5. JSpOC Interface

6. Report generation

7. GEO monitoring
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CA-FAST

ÅConjunction Assessment Flow Automation Support Tool

ï24/7 Operational (Automated) SINCE October 2016

ïCOTS based conjunction assessment tool (AGI/STK)

ï1 Desktop PC

Å Window 10 (64bit), I7 8700k, 32GB RAM, SSD storage

ïDevelopment language: C#, MATLAB

ïFunctions

Å Data management

Å CDM trend analysis

Å Avoidance maneuver planning

Å JSpOC Interface

Å Report generation

Å GEO monitoring

Å Statistic
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Data management

ÅJSpOC CDM are mainly used automatically (updated every 30 min.)

ÅE-mail and SMS Alarm available when risk event reaches specific criteria


